The role of tight junctions in paracellular ion transport in the renal tubule: lessons learned from a rare inherited tubular disorder.
Familial hypomagnesemia with hypercalciuria and nephrocalcinosis (FHHNC) is an autosomal recessive renal tubular disorder that typically presents with disturbances in magnesium and calcium homeostasis, recurrent urinary tract infections, and polyuria and/or polydipsia. Patients with FHHNC have high risk of the development of chronic kidney disease and end-stage renal disease in early adolescence. Multiple distinct mutations in the CLDN16 gene, which encodes a tight junction protein, have been found responsible for this disorder. In addition, mutations in another member of the claudin family, CLDN19, were identified in a subset of patients with FHHNC with visual impairment. The claudins belong to the family of tight junction proteins that define the intercellular space between adjacent endo- and epithelial cells. Claudins are especially important for the regulation of paracellular ion permeability. We describe a Brazilian family with 2 affected siblings presenting with the typical FHHNC phenotype with ocular anomalies. The clinical diagnosis of FHHNC was confirmed using mutational analysis of the CLDN19 gene, which showed 2 compound heterozygous mutations. In the context of the case vignette, we summarize the clinical presentation, diagnostic criteria, and therapeutic options for patients with FHHNC. We also review recent advances in understanding the electrophysiologic function of claudin-16 and -19 in the thick ascending limb of the loop of Henle and implications for ion homeostasis in the human body.